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Recently I had oeeasion to examitie a eolleetion of Palaemonid shrimps 
from the estuaries, braekish lakes and freshwater swamps at Two People 
Bay, near Albany, with the endcavour of determining how far the fresh- 
water Palaemonetes australis Dakin ranged into brackish-water, and, on the 
other liand, to what extent the marine Leander forms intruded into fresh- 
water. 1 was not a little surprised to find out that all of the specimens 1 had 
before me belonged to one species, and that Palaemonetes australis, which has 
hitherto been regarded as exclusively fresh-water, llourished not only in the 
brackish lakes on th<> plain near Albany but was the species to which the 
excessively abundant shrimps of the estuaries belonged. 

Estuarine, river, lake and swamp shrimps were thereupon examined from 
as many localities in South-Western Australia as possible, induding the 
collections of the Western Australian Museum, and confirmation was obtained 
of the fact that only one species was represented in all tliese varied environ- 
ments. This was the case also in the estuary of the Swan River, where the 
salt- and brackish-water shrimps had long gone under the name, locally, of 
Leander intermedius Stimpson. 



Palacmonetes australis, ^ Swan River estuary, 33 mm. long; ceplialo-thorax 
showing positions of antennal and branchiostegal spines. x6. 

J n e verv case, however, dissection showed that the mandible lacked a 
palp and that, therefore, the animals wcre members of the genus 
Palaemonetes. Externally these shrimps so resemble Leander intermedius 
that confusion between the two is readily understandable. The resemblance 
extends to the position of the branchiostegal spine. which in both forms is 
set far back from the edge of the carapace and does not overlap its front 
edge. Prof. W. J. Dakin in his description of the species (191.5, )>. 571) did 
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not <lisi-uss lli(‘ |Misiiion oi‘ Ihc s|)ino, \vlii(-h :il llio tinio he wroto u'as nol con- 
sidorod as \ariable in this toiiii . Latoj* S. Komp (l!)2o ? |>. .‘{LS) dosoribod 
l'alunnonclfs honiclh i'ioin Soutli India, whiolj lio thoimht was |>robablv 
uni((uo in tiio lionus in possossing* a branohiosteg'al spiru- whioli was s(»t iar 
ha(i< I l’oin th(‘ (a:a|)ao<‘ niaruin. As has Ix*<*n stat(*d, Ihilacmoucfe.s uttstralis 
also ])rovos to possoss this ohaiactor and henoo its position in Konip’s arti- 
ti<ial koy to tln* gonus (/.o. ; [>. dlo) is inoorroot. Tho speoies is othorwise 
<iuit(* distinet troni I\ honiclh and diffors ironi it, for instaneo, in tho sinaller 
nunibor ot dorsal tootli on tlio rostrum, tlu* |ooportions of tho fusod and fro<* 
jiortions ot tlu* outor antonnular llagellum and tho proportionato lengths of 
tlu* sognionts ot the second log. Palacmonetes australis also differs in laeking 
an appendi.\ intorna on tho first ploopod of tho male, conforming in this 
jospeot with all tho niombors of thc* genus othor tlian 1\ hornellL 

I lu* lollowing dotails of tho struotui(' and liabits of /hilaernonetes (ius- 
fiahs supplomont Dakins aecount, whoso diagnosis oovors, in genoral, the 
typical features of the specios. 

Colour. Tho animal is translucent, with a slight brownish groon tinge, 
Minute chostnut-brown chromatophores, oontred with black, aro soattered 
uniformly over the whole body, inoluding tho oyo-stalks, poduncles of tho 
antennulo and antenna, tho s<|uame, rostrum and legs. The s]>ots aro 
uggregatod into more distinot lin(*s transv(*rs;*ly on oach abdominal sclerito 
i.oar its posterior margin, excepting the last two and the tolson. On tho 
rostrum occur two longitudinal, sub-marginal rows of pigmont spots, and on 
the oarapace thoro nm ono longitudinal and ono obli(|ue lino of spots with 
transvorso “offsets. ’ Tho chela of tho second log has no distinotivo colour, 
siudi as aliords a useful diganostio feature in disoriininating l>otw(*(»n specios 
of tho allied gonus Leandcr . 

l’ariation in liostrai Teelh.—As with tho European Palaemonetes rariam 
(Leach) there is eonsiderable \ariation in the nnmber of teeth on the rostrum, 
and also, as in tliat speeies, there seems to be no corn'lation between the 
nnmber oi teetli and the nature of the emironment. 

Speeimens from the Swan Kiver estuary (marine eonditions in summer, 
diluted in winter) -liow the following rostral formula (the small tooth form- 
niy the hifid tip of t he rostrum hoing included in the eount of the dorsal 
teeth) :— 

Borsal teeth .. .. 5 G 7 8 9 

Number of Specimens t 1 18 5 2 

Yentral tee tli .. . . 2 3 4 

Number of specimens 2 21 4 

Conibinations _. . .. 7/3 8/3 7/4 9/3 6/3 9/4 8/4 5/3 8/2 

Number of Specimens 15 3 2 I 1 l i f 

Specimens from King Creek Layoon (salt) near Two People Bay, 
Albany, had the following' formula:— 

Dorsal teetli .. 5 G 7 8 9 

S])e(*imens 77 7T 2 II 3 0 0 

V r entral teeth . . . 2 3 4 

Speeimens T7 T7 0 18 1 

Combinations . . G/3 7/3 5/3 7/4 

Speeimens .. .. 14 2 


o 


1 
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Shenton Park Lake, Subiaco, speeime.is (f'resh-water) sliowed the fol- 
lowing yariations:- 


Dorsal teetli 

5 

6 

7 

8 

9 

Specimens 

1 

9 

13 

1 

.0 

Yentral teetli 

2 

3 

4 



Specimens 

0 

10 

8 



Combinations 

7/3 

6/3 

7/4 

6/4 

8/3 5/3 

Specimens 

7 

7 

6 

2 

1 1 

^ake Seppings, Albany (fresh- 

•wntcr 

) 



Dorsal teetli 

5 

6 

7 

8 

fl 

Specimens 

0 

Q 

O 

3 

0 

0 

Yentral teeth 

2 

3 

4 



Specimens 

i 

6 

0 



Combinations 

(5/3 

7/3 

7/2 



Speeimens 

3 

2 

1 



/anning River at Gosnells 

(fresh-wa 

ter) 

:— 


Dorsal teeth 

5 

6 

7 

8 

9 


Speeimens . . . . 0 1 6 1 0 

Yentral teeth . . 2 3 4 5 

Specimens . . 0 4 3 1 

Combinations . . . . 7/3 7/4 7/5 8/4 6/3 

Specimens . . 3 2 1 1 1 

Several specimens from all ’oealities laeked the bilid ( j xtreniity to the 
rostrum, while in other eases a suipplementary small tootli formed a trifid 
tip. An abnormal speeimen from the Canning River, fJosnells, showed the 
formula of 10 5 ? a fracture near the tip of the rostrum having resulted in 
regeneration of thc extremity with additional teeth. 

These formulae tend to show that rather a different average prevails in 
different areas, supporting* Gurney’s view (1023, p. 115) in his review of the 
yanation of the rostral teeth of //. rdrians, that a statistical study ot the 
variations of' the rostral teeth based on a large amount of material kk would 
show constant local variations, since many populations of tliis species must 
be isolated for long periods and subject to intense selection. 

Second Leg— In the second leg the carjius is longer tlum the propod and 
the merus, but the proportions vary. The dactylus is 40-4.)% ot the total 
length of the propod, the clula being quite slender. 1 he merus is generall\ 
slightly less than the propod in length, though in some eases these two seg- 
ments are ecjual. All individuals differ iu the proportiouate lengths of the 
seeoncl leg segments from the otherwise externally elosely simiiar Leander 
intermedius. In the latter species the propod exceeds the carpus in length, 
the merus is eonsiderably shorter than the propod and the dactylus is 50% 
of the length of the propod. (See table.) 

Onter Antennalar Flagellnm. —The free portion of the outer antennular 
flagcllum varies froin ecjuality with the fusecl poi tion to being twiee its length, 
and this variation seems to have no correlation witli c»n\iionmeni oi m‘x. 
]yf ail y Swan River estuary speeimens have the free portion of the same lengtli 
as thc fused part, which is the condition whicli Dakin describes frorn his type 
material from the Avon River at Northam. 
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Thc rollowinji’ tablc gives thc proportions, in a numbcr ot' imliriduals 
l'rorn various localitics, ol' thc lengths ol' thc second lcg segrncnts and thc 
ratios ol' thc parts ol' thc outcr antcnnulai* llagcllum. Thc lncasiircrncnts arc 
cxprcsscd U' perccntagcs of thc carpus and thc fuscd part of thc dagclluin, 
respeetiyely. 






()uter 


Lcngt h. 


Second Leg. 

antenn ular 
Flagellum. 


1 )ac- 
tylus. 

Propod. (Jarj)us. Mcrus. 

1 

Fused 

part. 

Free 

j>art. 


Ijf/inrfer intermerfi us. 


mm. 



1 



34 

60 

I2.‘{ 

100 

88 

100 

»5 I 

56 ! 

1 18 : 

100 

78 



1 ’nlai nioiiprfp .v ii nfitrali-s. 


Swan Hiver estuary ... 

34 

42 

98 

100 

70 

100 i 

88 

Do. 

do. 

32 

37 

84 

100 

67 

100 , 

100 

Du. 

do. 

31 

33 

79 

100 

69 

100 

175 

4 l)o - 

do. 

33 

48 

89 

100 

69 

100 

137 

ɗ Lakc 

Gardner, Two 

27 

34 

78 

10(1 

75 

100 

214 

PeopU 

• Bay (Brack- 








ish) 









? Do. 

do. 

26 

31 

74 

100 

66 

100 

100 

J C-reek 

into Princcss 

30 

26 

70 

100 

66 

100 

139 

Royal 

1 larbour (Salt) 








('unning 

River, Gos- 

38 

30 

76 

100 

74 

100 ! 

200 

nells (Fresh) 








Monarer’f 

< Lfikc (Fresh) 

.. * 

28 

63 

100 

65 

100 

88 

Do. 

(1<>. 



... 

... 


100 

106 


I)ifferences betteeen H riyl. ish nnd I' resh-ecater Pojmlutions .— In Palae- 
monetes rurians thc brackish-watcr and frcsh-vvat( i r forms arc regardcd as 
bcing struclurally indistinguishablc, but physiologieal varietics havc bccn 
d('scribed on dillcreiic.es in rcproducthe habit (dilfcrences in si/.c of cggs laid 
and the stagc of dcvclopmcnt on hatching). Gurney ( l.c p. 122) has further 
iound that frcsh-water c.\amph*s of thc spccics from Tunisia diffcr from thc 
brackish-watcr rcprcs(*ntativcs in the inordinate lcng'th of th(* appcudix 
niasculina of thc sccond plcopod of the nialc and also the ratio of thc free 
part of thc outcr antennular llagellum to thc fus(*d part. In Palaemonetes 
australis the appendix inaseulina does not vary in lengtli \vhatever thc cn- 
vironment, bcing intermediate in length bctwccn thc appendix int(*rna and 
'hc ('iidopoditc. The other variablc featurcs cannot at present be correlatcd 
with cmironmcntal diffcrcnces. 

Distnbution and Oceurrence.- The genus Palaemonetes, though very 
widespread in its distrilmtion, bas been recordcd from Australia only in the 
south-west corncr, and licrc thc spccics has bccn colleetcd from Two People 
l’ay on the south-cast coast to thc Gingin Brook, north of l'crth. Within this 
area the animals occur in strcams, from thc frcsli upstream rcacbcs to their 
brackish-water moutlis and cstuaries, in many of the brackish-water lakcs 
of the coastal plain whicli appear to hc isolated marinc basins (such as Lakc 
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Clifton and the lakes near Two People Bay), and entirely fresh-water lakes 
and swamps. As far as the estuarine and lacustrine distributiou is concerned 
this is closely paralleled by the Goby, Glossogobius suppositus Sauv. (syn. 
G. vomer Whitley, h'ec. Austr. Mus., vol. xvii., 1929, ]). 135). Neither 
paluemon nor A tyid shrimps occur in Scuth-Western Australia, whose place 
in the fresh-waters is taken by Palaemonetes australis. 

In the Swan River estuary Pulaemonetes uustralis is verv abundant 
throughout, but in the harbour at Fremantle it is replaced l)v the marine 
form, Leunder serenus (Heller), which is the common shore form around the 
South-West. Leander intermedius has not thus far been taken in the estuary 
but has been dredged in Cockburn Sound. 

Fj.rperiw.ents on rurying the Salt Coneentration of tlie Outer Medium .— 
The distribution of Palaemonetes auslralis as indicated is evidence that 
the species is a euryhaline animal with a wide degree of tolerance of the salt 
concentration of the medium in which it lives. In the Swan River estuary 
the animals are able to withstand very great fiuctuations of the salinity 
dui'ing the year. In the summer and autumn and early winter the animals 
live in undiluted sea-water, and in the late winter and spring the flood waters 
come down and the fresh water extends to a depth of six or eight feet with 
brackish-water beneath, and the shrimps continue to live at all levels. There 
are very slight changes in the main estuary due to the tide, as the daily rise 
and fall is about eighteen inehes or so. and this is quite overshadowed by the 
elfects of the winds. Therefore the violent daily tluctuations in salinity, which 
are the order in European estuaries for instance, have no counterpart in local 
waters. The seasonal variations in salinity are relatively gradual and the 
osmo-regulatory ecjuipment of Palaemonetes is evidently adequate to accom- 
modate itself to them. 

Experiments made to test the reactions of the animals to tiuctuations of 
salinity showed, however, that rupid alterations of the concentration of salts, 
over a wide range, broke down the osmo-regulatory mechanism of the animals, 
and they succumbed. Gradual, but not unduly slow, alterations of the medium 
succeeded in transferring brackish-living shrimps <|uite safely to fresh-water 
and vice versa. Details of some of these experiments follow. 

1. On May 1-1, 1936, 11 specimens brought from Monger’s Lake (fresh) 
were placed suddenly (after the temperatures had evened) into undiluted 
water from the Swan River estuary (Chlorine, 19.8 per mille). Next day 
thougli only two were dead, all the survivors were very lethargic and had 
acquired an opa<(ue whitish appearance. They never recovered; one or two 
died each succeeding day and the last survived to May, 26. 

2. On the same day 15 specimens from Shenton Park Lake, Subiaco, 
(fresh) were placed in diluted estuary water (Chlorine 12.3 ])er mille). These 
remained normally active and transparent. Four days afterwards they were 
further transferred to undiluted estuary water (Chlorine, 19.8 per mille) but 
the transition proved too severe and the animals became sluggish and opaque, 
five dying within 24 hours, and the others succumbed one by one until none 
was left 15 days later. Never during this period di<l the lingering survivors 
show normal activitv. 

3. A third lot of specimens and two Glossogohius suppositus from the 
Swan River upper estuary at Gnildford (Chlorine, 10.7 per mille) were 



placed in fresh-water. The animals remain<»d verv active and transparenl 
One shrimp whieh survived a inishap in the a<|uarium, and the two gobies, 
were transt'erred a fortnight later into estuary water from Crawley (Chlorine, 
18 pcr mille). All the animals werc <|uite unaffeeted and the shrimp success- 
fully underwent ecdysis. 

4. A colleetion from the Swan River at Crawley (Chlorine, 18.55 per 
mille) was put into fresh water, but all died overnight, with the bodies greatly 
swollen. Wliat probably happened, as in all these cases, was that the osmo- 
regulatory control had broken down under the strain of the too great cbangc 
in the concentration of' the outer rnedium, and water diffused into the body 
unimpeded, causing distension of the tissues and death. This experiment was 
]>(‘rformed at the same tinie as No. and the contrast of the respectirc effects 
was striking. 

•”>. An endeavour was now made to effect the transition from salt-water 
to fresli more gradually. On May 28 a catch of sixty shrimps was taken from 
the Swan Kiver estuary (Chlorine, 18.55 per mille) and each day (witli a fcw 
exceptions) the water was diluted. The following were th<> results: 

May 29—all actice; the water was then dilut-ed to Clilorine, 17.55 per mille. 

May 30—nll nctice; watcr was diluted to Chlorine, 10.85. 

June 1 all active; wnter was diluted to Chlorine, 8.2; 5 hours later though 
<ill the animals rcmained alive they had become sluggish. 

June 2 2.) were f’ound dead, being swollen nnd opacjue, the reniainder were 

active and transparent; the water wns then diluted to C'ldorine, 7.3. 

June 4—nll nlive and active. 

June 5—ditto; water diluted further to Chlorine, 4.03. 

June 6—all actice. The specimens were now divided into two hws, one (A) 
consisting of 21 animals, was placed into fresh-water and tlie medium of tlie 
other (B) including I■ > shrimps, was diluted to Chlorine, 3.38 per mille. 

Jinie 7- In A, 0 shrimps were dead, the remainder sluggish nnd not so active 
ns usunl thougli still transparent. Tn R the animals remained normally active 
and the wnter wns further diluted to Chlorine, 2.00. 

June 8 — Tn A soine shrimps resumed aetivity, other remained sluggisli lmt 
tbcre were no denths. The aniraals in E eontinued normal nnd the water was 
diluted to Chlorine, 1.54. 

June 9—In A animals alive but quiet; in Ɓ normal, water diluted to 
Chlorine, 1.01. 

June 10—Tn A animals alive lrat quiet. Tn Ɓ normal; water diluted to 
Cldorine, 0.73. 

Jitnp 11 In A 2 dead, otliers quiet. In R normal; water diluted to 
Chlorine, 0.38. 

Pulaemonetes in apuaria is verv sensitive to the slightest contamination 
and it is the first animal to register discomfort when anything is wrong by 
attempting to l<‘a|> out of the vessel. 

Breedintj Period. —Dakin eonsidered that the breeding season coincided 
with the early months of the summer. The earliest time I have found 
ovigorous females was towards the end of August and the latest in January, 
no breeding taking place in the late snmmer or autumn. Tbe broeding season 
seems identical in frcsh-water and estuarine eiivironments. lt is interesting 
to note Ibat in the Swan Rivor estuary tbe effects of thc winter flooding are 
near their maximuin in August, yet tliis rigorous period has no effect, 
apparently, on the breeding. 
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